(19)B*B**J7 CP) (12) Q ^ ft Ik ?S (A) 



<ll>#«FtH*£MS**3- 

#^¥6-506867 









(43) liS B ¥ i% 6 m (1994) 8 4 B 


(51)Int.Cl. 5 




"C* T 

r l 




B 0 1 D 61/48 


6953 — 4 D 






B 0 1 J 47/12 


G 8017 — 4fr 














(21) ttHS-^- 




/7T N LU fSS I 

Kil) tuBRA 


T< \i zlY - tc? j Dy-X • n— ^ 


(86) (22)K^a 


¥J5£ 3 ^ (1991) 12 £ 11 B 




I,, : ya v 




5 ^ (1993) 6 H 17 B 




y 'J 7J □ atBj < y^^. — c *y yjrfiuiooi 


(86)H^ffi^#^ 


PCT/US 9 1X09403 








WO 92/1 1089 




-fy 10 


/07^ rsr m /.\. f>n a 


¥^4^(1992) 7 ^95 


(72)^eg# 


# >>\ y-u- • 


(3i)a5fc«£s*4 


6 2 8. 3 3 8 




7 * U * GSKa^ttzL— -fc ^ y#H02173. 


(32) a 


1990^12/317 B 






<33)«fc«£BIH 


*B (US) 




■J — K 74 


(81)»SH 


E P (AT, BE. CH, DE, 


(72)^^ 




DK, ES, FR. 


GB, GR, I T. LU, MC. N 




U *-&*H"7-9-?a.— k -/ ^jhH01463. 


L, SE), J P 






^U;U. A>*n7h-^HJ-h 47 






(74)«SA 


yrm± mm ssh W6«) 











(54) l&WCDZm ttffi'ft>ftgg 



(57) M«tll 

Yfci/^-r-A+T— «K«c«MSft*-f 



70 



a** is* 66 



lff{S«^BBS 




•1 ^ 



»*©eh 

J:© 9B£*Ti81nHi- L*>* C £*<T £ S_hg23t2. 

2 . 8tt7 x£8MSlE£^t/7 ^ ^i£iS!*KT*> S»*©Ieffi 1 ©USv 
R-f*Wt£E. 

3 . t y iSBfeR tttt 6 %^ig3^tt^U/cffl58^ ^c-qR^ERT^ S W 
^©mffi 2 ©tJSvRW * WtRE. 

KRT3bS»2jt©ggH2 ©^S\R<< * Wfc^E. 

5. &SEa£ftcffi2S£ 3 ^©ffiK^T-^vStftfflBST^iSff 
2£©©ffi2 ©«SUR4 * ^ft^E. 

6. 5 Kb SftlCttJfi* *©«8B*^6%^3^©^LTV^ 

7 . Rtt**-* y£!ft8Hg£*t-* ^aiSfeR-T fcSW5lc©eH 1 ©US* 
R-f*Wt£E. 

8. a^^SateRB:. tt8 5*5fc^^*§£LT^SffiR£^t,*»3S©gB 
7©^StR-<* WtKE. 

9. hZKEMtotzmEiZZ t>iz&^ *©«BS#*^*:/3£8«affiTS>£» 
*©8gB 7 ©«SR 4 * WtSE. 

1 0. fcSKBSrttC. #E&£&£#**©ffiBS££fc*7i*:/£i8SijJS 
*©ISH 1 0 ©MUfi -f * i'itKE. 

1 2. *^^^5!tt^Bglil^8%^^^UT^oW^©eHl 0©^R 
R^WtSeK. 



©tSSUfc-r^WtSSe. 

2 6. £>5KggF*5tC$£K:8iSS££*. ^©^Sga^^^SfcffiE&T&S 
»^©^S2 4 ©^SvK^^^t^S. 

2 7. J&sKSSrtcsfccefR***. *<D®$z*<*}e%*m?£M&±zti 

>-3S8a*Brc&S!f2R©eE2 4 ©ISSCR'f rf-:/{tHE. 

2 8. fcoESgrtCS^CSfStig^*^*. f©M^7-i-vS 
SfflJEi * v^m^J5i*-t»« 4K3£©EbS2 0 ©BSvR-f * ^fllSS. 

#©gS 2 8 ©^JaR -f * i'fllgE. 

3 0. *f-^-x^«lffiJ!gK:tb6%5feig^ta^$nTV^»5}t©eK2 8©1S 

iiJSiT*aiS-frS1EE©«ai*^ *©K£«^-,T©*fc*£fc tikis'* i">< 
©i*©]S2 5^^^li^ixGUb©^gSmTmto-ti-^ftSC(!:*<T&5. C £*> 

*fcsez&. 

3 2. 7 x^*^iK^©7 ^i£S£BI£EH^ £ ^Cl?ffii 

r*s£#©gg3 i ©em. 

c ts$ -bc#©irsK^©i2S3 2 ©em. 

3 4. $!jS 0^«tt^4 0%t©nnT5^^$a^SiSg^t'^EKT3b*7 

^i£i§tlK*^^SCi^$ t>(Cf#tairS!f?^©gS3 2 ©em. 
3 5. i&SKg«rtCis^TttiSS£J8lv *<D®E&r-±y&&&ft-r!h<> 

:i€$^t:1fi5it5»«ogB3 2 ©eta. 

3 6. **KHftc^T8IB«JBt\ *©«SJ&S*<t«j6 XifeiRSiM-dtL 
fc7-*>5naeiKTabSC<t£$ ^tc4?m<!:-r«Sfi?t©ES3 2 ©em. 
3 7. y3£R»B?**fr* 2"&S&ReJBt*« z 

r*a^©i5S3 i ©as. 

3B. ttB5t*iiS3SS*5££h.j^ *^*^£&JE^t;* 



?§?t¥B-506867 (2) 

5**©®H 1 3 ©QMU * yftSK. 

RBBa>»><) *M * :/~>©£!a (tt*Kft:«9-r^^) tt. DC^^^y^K 
RT«KLfcfcfcCfc4 : UH^^SI$©Sil 3 ©«»R-f ± vtoSSSL 
1 6. Rd^iti&7-^>'3J»ffi£§©^ , ;*«< *>"^©ffifii (ttfcHMfcft-f 
KDC3 v*tt:irciS£Lfc£&C:tfj2 : 1 J: 0 fc'hS t>W^© 

EeB ! 3 ©*»R-f * :/fl:SE, 

17. R^fe-f^^RScriJi^CLfcttSwR-f^yftRaCTfe-sT. tS 

1 8. «mfift*ftTTigfe$*t/it%C. fifr^C^^nieHfi^i-^© 
4>*<£4>*ij8 0 SIX*»ir5C t*<T* l 7©15SvR-(*y 

1 9. 7~* vSmffiK^^C7-*^iSSt£R^b. *©RCt*ni7 
-*y35»aR©B38a«<*y^©fiR (>t7kK<b«9-<^^) DCa^ 
^^xtS«tTiBKLTlti2 : U*)()'h$^»$©glBl 7 ©1^SwR-f ^{tS 

s. 

2 0. i8iattR**OWUR-C*^flaiaiT*^T, *©RjWB»tt^'f* 
:>XReRt«r.bKRR. 

2 I. Rtt, 7i^y^»ffiBS^^t,*7^^yiSa ; liRTJb5»^©eB2 0 
©«HR-<^^ft;SE. 

2 2. Ti*yiSil1Mttft6X*«35Slfi^Ufc«B**t;WKRTab* 
»*©SH2 1 ©USSR* ^(tSS. 

2 3. 7-^ vifiiSttKU:K:tt3 0%£toA 0 «©RlT35aS»^bfc«B*^ 
t>-^HRT?>SMr«©lEH2 i©«RK^yftSl. 

2 4. RCt*^^^35«fflK^^*^^ySSteKTfeSa^©gJH2 0© 

2 5. **±y8&temttMx*m3zm&&vizmn**vi£niomm2 4 



i^$«bc:^©irsW^;©©S3 7 ©3r&. \ 

4 0. ab^EEMc^v^Tttiss^rai^ -e©mBii^j8%^i§^^$n^: 

4 1. «>^l2:S«tC*»V^T^S^fe^fflV>. *©ffi3im£&*<7 

WRi*^*^35»«Ri**&«6z>*S&ci*tt&r*R*©SB3 i ©& 
A. 

4 2. 7-*:/3*Biffi£g«:tt6 **i«T5SS«g^snfc«BS**&tt* 

»^©gs 4 i ©em. 

4 3. *^>3S8iaffiA^8«5fe^3S3Efe^$ftT^5K^©eB4 I ©5S 
R. 

4 4. ^K^y^TCT^y^^f5^t:^^T N 

ttOQBU 4 ©KR. i 
4 6. Ti.*y3g»«B^&*a7-*ViSiSfeR*J8t»*tt**«»c*j. 
©R*6c^gn5 7-rf-^35»ffiR©^«; *-f x>-©fi^ (tt*figftfe-f 
tiDC^^^' : ?^^xK^Tiestfc«i:&t:*^4 : I «fc*> 4>/J^^ffi«©@B4 
4 ©ets. 

4 7. R*s:^*i57i*y3Sg5BB®i' , J * -f ^v^©£!a (***S2ftfe 
5nOEH4 6 O 2^ a. 

4 8. «SvJR-f^Wb^ET1£SCK«<rf-^itSS?irr«^£c:if^x. -t©S 

7 om^rscti^cse^s. 

4 9. tt^ize^^^- v©4?C< ±i>»«j8 0Sf^ft$t4fiT 

3?t©SE4 8 ©eiffi^ 

5 0. 7^rf->35«|aiR^^f7-='-yiSi§feK*M^5C>^^«0. -c© 



5 1 . -asuR-f * v<tsiiffT«^a-f *• vitz&ftT s#ec*^t> ess 

Ifrd-f * ^5»fflE* ^t/iSSt£R£ E n * C £ in y>*l * 3£S. 
5 2. Sa^S*<T-^^^»ffiS^t.'«^©S®5 1©$&. 

tffll^: ^^Dk«!:r5»«©iffl5 2 ©3L&. 

54. »«I3 0 5^*5:5*3 4 0 % £<D&tt3Z&t&&2titz&te£'£VXz'R&!:&Z7 

-*viSiS£B£m>*£i*$*C#&£rs»3Jt©SB5 2©3tR. 

5 5. SiSfeHA<A^*y3c»ffiii^tr»^oeiB5 1 ©&fi. 

J8^*^££5*tC**m < !:rsa3*©lgB5 5©3tA 

ts^cisatr s»*t©e@5 6 ©as.. 

5 8. &*Ka£Cis^T8!Br£ftV^ *©&£gi><tt 8 ti^ 
*^*y3Sta«JSrC£>-5»JitC!>eH5 TOSS. 

5 9. mtt*>y>>< ^v^^rS«k^KlUfctIS%R^^x^aT*-,T. * 

* h'i^i.sw< 4 5%(D*.^5^r-5±tess. 

6 0. &£ESSl*3C*^* v8Jte£$*tl^*. *©«iK*<*©:h HJ *A 
STii?«< £*>*74 5%©7k^*^fr5»«OKI5 9©«tfSH*Wb3l 

6 1. m&**4* **i&3kT&&r>Ltittte4 ^-y<tsaTas^T. 

6 2. feSBSg^CTiti'lSffi^J-jCt^ *©tt!R*<*J>tf < £4>tt4 

5%©7k#£«£=rrs«;K©eH6 1©«USM *yfll£K. 

6 3. SfriJ^^^^^^r^i-jKlUfcll^R^ i-WtSSTft^T. £ 



J5ft¥S-506867 (3) 
b$n 5%©*#s**wrs±sssa. 

6 4. B5*<liU5 0%©7-*y£BfflE*£-t;St*©eB6 3®«SvJR-<* 
WbSB. 

6 5. 4>*I< £fc#)4 5^©7K^ft«Wrs-f ^XStfBB^CKWS* 

s t>iz<£vxx<?>mm 6 3 ©«u&4 * wtsff. 

6 6. ^^^^ftfflBKT-^y^m^SSiAMvSmfflKiCS^A^ 
ttS«5jt©«B6 5©«vR-f i-yftSa. 

6 7. «< ± ^35»fflKttliir 50%O7~t ^35)ft8JE£<&t/S*©gB 6 5 

©«vR-f *>itga. 

6 9. i»affiSKi:«^Tffiffi$ns»*©lgHl ©t£5UBM * :/<tSSa. 

7 1 . 3«5aR«< * y{bSa£*fi^TEV^*l*»3t©mH 1 
7 2. W^SIR^ i-y{tSffiffl^Tffl^<?>nsa^©g@l©12SvK-f 

;** wbsa. 

7 4. tt»©*SvR>r*Wta«£-£*. it-ooa^iay^ 
2 9 y*«*WTSi2iSttJK^*. U7T«i£^ 2 m^fctt^nKTO^- 
SS. 

7 5. an&©*£UR-f*wbarc*£*. < 7©a»A<7^^ 
^^^©y-^iSiSftR**^ *©Kt^*n*7-*:^ift8tfs©-> 

£&Ct*)4 : 1 .*9Mv£<r>1I£vR4±Wb3£a. 



7 6. ffitt©USvR-f * Wba«£**. 4>*< £ t>-0©afc*<T-:<-V3£ 

»fflK^©r-^yiSiafeis^^. ^©latc^xasr^^^wmBS©^ 

<t§C#)2 : 1 <fc>)*>/h<*^*5iR-f *Wt&a. 

7 7 . aao'ssvJBM * wbas*^*. < t *>-o©ate*<<g3S£*s£ 

-f * ^55»fflK^W©iSiattK*^^^RW v<tsa. 

7 8. v*Bt£T*£-5CLfc'asciR-r *Wb£aTfc-,r. £ 

*<7-;*- x5S»«B5<t*S«LT|53 6 0 9€«fc ») 4>dJ?«^«T^?tr * iS2SK.. 

7 9. T^*y3£»ffiBSt±l?3 6^«5!St$^LfeT-^y5!»«B*^t;ai . 

3R©€H7 8©nsaft^*^{tsac 

8 0. *f-^v55«fflJK*<l^8%5feSB!!^^^tLTi^a^©eS7 8 ©« 

8 1. afr^^-f ^^€»^-f4«koc:LfciI5vRw^v{fcsa«ffl^S^& 
Cfev^T. J<j5 0 p p bifci3©*mc*T >'J*-f ^y*»^SS>I^T-C3l 
K€ i5f£T * C t ^ t» ft 5 3C ft. 

8 2. 7~±y&&mi2£***y3itom]&£fry>tz'), ^h.t,©35*fflK© 

8 3. tt4^^^^$n^7-^y5!»fflBS*^H*>^«SM3K©K 
S3 8 2©*fe>f±^»JBL 

8 4. tt8%*:iff5£S$&^3*lfca*-* >-35ttttii5^^C-R*>^« S J»3jt©ffi 
3 8 2©*£-f*;/3SfcR. 

8 5. ift^^-<^ v^^-TSi-j^L^U^R-f * Wt£»T&oT> ^ 
« < it>-o©^t*-< J-^SftRi. 4>« < it— o©-<^-^»fflBS^t;S 

^©«S8 5©nsvR-r wtsa. 

8 7. -f ^>5!ttt5iIg^8%^iS5S«^tfc*^^xH5»mA^«*a 



*©CH8 5©«SUR-( ^^^k$5S. 

8 8 . &&mvi£ieimtm'&i££<£** lt* zziv??? yxai^wt sss 

iS£K£*>£-*. LT-t©^ffli5ER:C;?IS^tffli5£©-^fcll^©P H 
©S<b^*ftp Htc*?^T55< 4*Wb$n*CiS^*vw*:/©IM&©18j3n£ 
* U S-fr* * WbSX. 

8 9 . iM«xe*&mK<f*- ^fbsa>T^sus^ ^>-{b^iitt-r*^a 

c^i^t. il?<r < tt-^^K-f ^^fbaec*JUTAC^- /<-u-f 

9 o . *©#* < t *>-o©«subh ^>^bae**e^i$^-f ^^»«are 
©eB8 9©at&. 

9 l. SH*<t«j9«k»)^:S^P H«>&v>ttas?iSK©^«< tt>J^3fg©i«Bf 

«5Sflt©*ftTTae$ni»^©«H9 ooisa. 

9 2. i"j*ttiaB:«4iK:ffl2i$n-5a2jt©eH9 loaa. 

9 3. iBaitta^CUSCR-f^v^a^TR^ t^HfttS^Ct? 

i^t. ^oisijjRS*^ 9 «fc P . h ©^VT^ttr^ c * satiu 

9 5. i8aiftt£^t«S\R-f*vfl^a*-C«SUR-f 

dif^T. -E-©«BC?8:i£4'ttj5«i»)'h$^p H©*R=TTIOfer 5C £**£>** 

9 e. affttfc^-s-t^svR-f ^y{bsa^T«s^R>f j-^b^nftrs^s 
ci?i>T> a*©«i*tt£i*©4>* < it,w3fs©2js^wr5air«tftsffl^ 
Tigssr * c: £ * * * s 

9 7. >';*KS»:««*K:fi8«$n««3jt©KH9 6©esca. 
9 8. fflc*>c^in«*^-* yaffils©* ^^«>^^^-^^offict («7k« 
-Y^-y) a. DCDy**^y*KttT9n£$n£<!:3C2 : 1 «i:*> <>/h$^*t 
*®EH7 ©«SvRw ± *<tm*L 

9 9. *^^^5!»flS5S©*;u*>^^-f * ^©ffiffi («7K3!?-f^^) tt. D 

ca>^^^^^sa»TT:iHS$nsi#t:2 : i <to 6'j>$^sr^©iga9©ii 



10 0. R*c£**v6**-;f:/3£ft&E©*'i'i'*^'< * ^©£K (tt* 
JB-**>0 it. D C d ^ ^^KKTBIE* ^ti t & c 2 : l«fc$<>'hc?t* 

10 1. *f*^ft8jEO*«"> , )^'<*^©£K (»**-f 
DC3X/^ v*K«tT«ESnS<t&C2 : 1 ^n^^»«oeB3 9 
©SR. 

1 0 2. 4>S < fcfc— :>©aJ«fc«KM**rL. ^©iSWtfflKSgi^O 

*C -f ^ ySItfcttiR^A/C^fctt*©^ 1 ©HSUR-f * Wfc£». 

103. -f ±is&&WV2a.7-±y&&&^ AftyjsiftfflR, sfctt^a 

*©g£-%j*^*rs»:£©eHi o * wtsa. 

10 4. w^^tfcaiES^ffiJStt. ffiRnsKSStc^ns-^^iftei 

i£K©*n£EfcT&£w;R©eai 0 3©9S\R-ft^a. 

1 0 5. mi**** j-y^Bt^rs^-jub/cttSvR^^^itsKK^fefflrc 

a. 

10 6. «5*R<<:<- vftSEtt«**^5S<-i^ Wt$<ifc^§a$fcOT 
«-f *^*lfc£TS«fc?C$nTV>S»3jt<DEHl 0 5©2*R. 



?f^¥6-50B86? (4) 
ffl « * 

tfcKje^^^ri. s/css-f^^^^^^'j*. casus. 

S£K. **I/tc«t±RtM * yft$ afcf a$t ifelta* tC*fi*€ 
^©fftt 

t>**£© -f * ^ 2 titf^SS^ftiK^tt £ » c£ < ©:£&*<(£« £ tiT ft T 
y£*BZF«SvR-f * ^tt;£*A,T^S. £ CITttffi«*nSBiB«5aR-< * 

R©Batceff$nTv^^ffi^is^rs. whs^c Mgnsusuftiy-*-:'!* 

BJR £ * ^telSR t ©HCEE* Hfc -( * >X»fc!££ttIffi L<rt>*©.* ^ 

tfrcab suture Kirc*fo$nfc..g^* wt*nfc$fct«nrtt 
^wr^fcsa©^^t5<*:^iSwc^r*iiff£TCB:^/f]Bis$nTv^« 

«SSR-f ^^lbtc«t,T««:^«i5rsfc»©RD50£SER^^ffitt3-ii/X 
7yCJ;,TJfcS^»2. 6 8 9. B2 6-«IRtf»2. 8 1 5. 3 2 0-^tcSB 

* *tfc<< * :/£^fcEfc*n*:^£rHfr$-frS«Gt£©I2 

©«^ft^^Bt^r*fc«>©SSERCf^&^I3»UT^5. 4*iTF©«fc#a 

tt -f * yft*^>^t * *<s 2 ©«fc#ft BMte -f * x-csit$ *u 



L/T©4 * ^feffiSS5S^^o*-7Xt--X©ffiffi€rg2»LTV^4. £©-f * 
v&M&TSXt. 4*^**»©fc»!>©2K<i:LTft;8U *LT-<ty©UB)0/c 

»craRra©»8^ufc3jiia:7''j 7^tbT<>«figrs. ztihontrtt. -a 

ffitL-r©«SvR^^^ft©S*^«i§»fflR^Stt^{t2irS43©T«>S. 

f f rida)0*S^S4. 9 2 5. 5 4 1 ^Rtf 4-' t> V «J ^©*Bft»5 
4. 9 3 1. 1 6 O^Cffi^SftTisO. ;:ft£m:£©&^¥#tt^©fc©* 
*l ©9it3 St 35 Af La^L. dtt^©cxf-.Mi. *&t^. SJEE 

)&©^*£^©&I$££<»L<ttttfcT^£^. ZMZ*i**<* ^CS^ 
RiSiSSKte^ffiffl^oRtm^^T^b^^SftiSE^e©^^^^^^ 

n*ft*:£ fcitSKtcjkftJ^n^feKa^^^t^) ©Sitcfe^T. 4*v 

© ^ st- v ©&tfri£B:*<m® -r tt« ^ nx &/a^T3b£. Rttfit&fly 

©r.3©$*ffic??£Ta rRjtft|tJi/N'«j j *^a*<««j*tyjTaE>i. 

jbKoasit. ^^^^^^^^^^^©^TTmmcsp^^^^ 

tt-oTv J£#©fcttffi!ati. liiXirSSTJSi><t%^e»*i/c^ ^©g*«:. 
^»R-f ^- Wfc >^^^^aife*Ti*:«S^fl£^SBt^r 5i5l€Bt^lofflT«!^ 
^nsttC-t©fe«fi!K^ USOR-f tvfl;^Ti.ct,ltt^^I5 
C©*ra&LT^*:*>$>T2b-»fc. ct>Ctt> HaK-f^-^fctiv ^ftJl. SoBt 

tt£*^tt£TS4^££&< -f^^55m^bS^^*^^v^-©TiS£T. L 



mi^7K*^©^:ft«. 15KC)kft$n^ £fcl*KRcffii22n/.r »©&££& 

X^^R-f * ^^tSE«©fflfflttiEg©KpK:E&*^fc<t*c^©teffitti<9£ 
«>4>nfc. 'C5vR-rrf-x5£IEc:iJ»t5-t©<fc7«:fflBS©ttratL ffJK+©*S^ 
S^iUH (i"!7/uNO, 07/419. 950:1989^1 0^6Hti3H) © 
iBTfci. ^©^Htt. ffiJIS£MS©ttfttlC«i:^. £^^rt©^@Kt:i>tt 
S^fe«tt}Bg©ft©Sfc^J3:JeJlllc«i: 0 . 3f#$ n^«* <> h Lfc. 
«5^«SvR-< ^ WtS5T©BJItt©I3a«:v ^r^t LT-> «J *^fflv>5 c: £ 

i&Ki*,H>TS:s<i:«*} ; mt^*4»t3^rs^rn©E»fiSt^<>. otta*o&<*m 

V *^S^3CRfe^r5C«t^T$tt^Ci:tt:. fi ttK^fefflSffl©* 
-f 7-^7K€:^^^^IEi5ffi^«t5±KSffi©Iome*^L<fii«r5. 
gnc^^^a/c r Rt£ttj *y/ni<k*i.tf. ^'j^ttsfeb-frf-^fk^ar. 

C^^TO^JS-f * :/<t£E©£RtcWUT©fi&*#©KE£* 
F^tc^-ttf-XiS&^BS-©^*?*?^^ m^?k*>^©©-< *Wbl£K©St 

*©tt^K:o^^Tttlii^^r^/it^^< matn ± 

M)^tz. U*>U. «»R4*Wt*«ERtf/«fcttfitt«iat-C3Bt$<i 
3C«{i. >>') * y{tLrLT^*>^©^©^tfi£tS^^ 



? C*rTiNlS#95*»^£ fcft «b L*:. 

^'i *c«£-,Tef5F ^<©*©fia©J^-£#t£. -55vR 

w * Wk* ft atta/XtSQH&S«c: J: T{A$£**^ig^CxftliS'Ec&~ 

*ft£*<8isj:©^&Gt£J8^&L*>< L-cfflsc^ift-rs^^y^wj^r* 

o^^Wtt, *-n£*<a< a* Wfcc*n*ft'i*T&*©-c. 

* Wk£fi- * o ©tc#s£3 ftft&ta*SRtf*K{k'&M * ^<fc o fc* fci*-, < 
o t&«rs©-c3P3ajmft^ffiTjfe4ct*<K$nTv^. cottixw:. aw© 
us^sa* ft tisuwmiaa* *>ft *r . 

§*n. cc-rttmsn* >>v ARic9^T0fflsa*^fta:, 13-c* 
*j©ft»*cu:. ^»is»^c^^T©mssm^frtt. 2 6^m> m- 

SB. Hr/v*J3>> 1 0 0 (4 * ©«bRflnSL 2 0 0 ml/ (5J— -fen, 



»»¥6-506867 (5) 

*?) ©i£5. 6 7~8 0%©SS*@iR^ 15-2 5- C. 3Efff»f?S, AC 
*-A-u-fSU SXtfJESftU titJ*t£©P H^2 5 0 pp miSK©l€& 

S^ttjE^frTT. 5££©«-JSM * Wt^SKKS^f^i* *.ft CTtfto"* 
3ffi*ftti-fr*LEU:) ^ymts:itTi^. ^©-t^agfco^ 

KPiTft" -f * ^©Kt^ m»D5 -tfr 5 ©c;£#T 4 cr r * t ». 

©-fe^SStKi-^TH:. -feAx^««j5isg£^ffc:2mc:i-5«HmtiD«:A^{ft^ 
*m©#)2 5^T/it7-€-©«i:9 5a^&«-f ^^©Bt^mm$*5©cX5>T 

*ft. :n^0X,€tt, hsusm *>-it^rte©. *t*ft. is»*#* 

^^©gg 

^5s^t«5\R-< * y{ns^cj?it«a#$nfc»S3aj^©fc«>©^rffi&cfs 
hts< K^^<fc$nT^i©t:rg'«^feBa©(&i-s*wrss^Bt?k©s 



UT5SR>( * WtSlff^rfM 7-^?K*a«>fc^ < ©SSffl©^»©Slfeg:*© 
&«ti. 'f^>C«rSR^yittffl5t©ffiJJt^{gi«rSC < !:U:J:,T. 

p h ©i*r n*©siirtttfj«jjDttR£ ««j-5t©ss:^iis ^ «:^:& a&^isa: 
c^ln^tLfc-f * y©t£»£!gKttfcm*$-ti-sc: t*<T&*. ^©^^tt j v 
9'9 9^*^ «»R-f ^ x^S!tt©il?>3: < £i>— oOESSCi'^t, ®^ 

IfiJSS^Ti* ^3SftfflSgttt*j6 ?6*«©35^l* 
S^^-*Wr « t>©igg$ rf- ^5!«Sffil!§*5>l.T©&«!iK:-o^T» : ? L 

©a©ttst^^©pjtst**<g«$*5c<tK:«i:o. <aigrt^»j*msrs. 

3Sltt-f ^-yffcSKci,'^^^cD^^«}t|s|©ttffl , i. ra-t^7KiS£* 
©>'J 5 0 p p b^teiCsT. ^LT^fO^CKS p p bi?=iftC$ 



*5£^©t>-j-^©ffic«tn*sr. ttstRw^^ft^&tt. %isa©a»c^i- 

©^feftTT. t/:ttSirjffS*05iSBt (r«*->B«»©aC©0>« < i t> 3 (5 

h s ftu:sv^iisi5:«i£B:©^rn^©^ftTT a c*-w- u ^a^r s c t 

* y©7Mi]fl6©4>*r < <b 4> 2 {S©7kluffi^r « 4 a-^Tfc* iS0$nti'*)x 
S*K^*5-f ^ VU4>J£ < t<> 3 ©BSE^ffi^^r* < ± Vt** i«fg$nT±?'3x 
-fr LT5S-f * Wb<<*ytip KaC|S#+3. 0 «t ^) ^WKSBt. ^ftll 

pKbc5$+i i. o j:0'h$v>iasma^rs-<^yT2b*i*gi$nT 

2^:H^!fe*eiS$-{*:. P Misfires *) **a©%*Ra©^|ft^ 

^tetu ^LT^R-fi-y^^-^rssftti^jscfc^cffiffl^nTt. 
ts-^T^svR^ ^- vfkss&^&©ttts^arsft«>c^/fc-< ^-y^m 

ffiBHRtflHH©ttS£ffl£-ti-5 c £ li^§g©-Bm:*a. 
*^Ofc^-o(-)B^ tlS^R'f^y^ffi^Tmi^^^C^&^t*: 

*^Ot^-oogWC «5vR-f ^-vik^ffi^T^^^©. liJf^S 

©p ht^cs< -f rf-y{k$nTv^%jK©Bv^«mfir scarabs. 

*36^ o t ■*» — b etjK % fSK* ft u ^- ^rt:*f«!&j©«£ ■*» Ji^jtlftl*^^ 
tc«fc *) £ ft {£ffi^JK-< ^- y*ft tt'J vSKffia©«i: 5 CJSTJjSTFflH ^ >ic«k 0 31 § 

*^©4>o— -3©ae*jt£*csuR^ ^y/k^^^TKt^^'iostiS:!;^ ^ 



*£9i© b -0 -o© Bft$tt. T -* yfflBttA y«fiS©«$£ Ifc* LT 

te«trsc<t-cab*. 

*5£E©t>-p-o©B95t£ % &se©f|7hRC^£^ttm£2-i£cflLT^ 
R-f * >-fl:$£E©iIli£ *JtE<tr* C 
*£$©$££ — 3©Sttt±. «SRR 4 *Wt7*o-fex 7— 

rfe^r * tz a ©^a* n&r * - 1 ts> * . 

E 1 tt*ftSH©WR-f * Wfc££©#K*a:fc[aTfc&. 
S2^^^©S»©S^^tt^'rSftSlT«>S. 

as ii*56^©sa©iaKfii«(ts^t- nr^T^s. 
a 6 tiH5©mia*-©»fratA^a©WF0iaTfcs. 

07 tt^SSEcttStR-f *-^ft3£ar£BH*T©. ^-fr 1 ©7-* ^siree-? 
^©^^©WfttLT©^ *&:££7-n „ H/^777:fc5. 

PiTtlS2«$*X.SSff«:. &#a*tf»J£C*?HTtt. *St**r4. 9 3 1. 1 
6 OtcER$nTt>£ <>©<!: ISffttCEtiTfc*. L^Lfca^^ipitta^S. 

^stc^»ts??3KRi7fiigg©iasu ^^^^^^©^^©etft^nfc^ 
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tt. 7/-f\ * V-KRtf**t*©Egg. — ^©SSlftKB^ RCFT-i- 
v^BmJERtf * ^»ttJK©i£^ft©«fc ? * -f ± ^ftfeST££f>--m© 
«KGi«{fcKBg*t-t;. «K^rt:EH£CttAa&tf &D^aa<Kt*£*iT 
LTWg$n6^&^ti#setc^v^^©r/-KR0 r *V~K 

«©ra©^«< <t *>-o©«K{gi*{ts£aa$**n*. 

^&*tt4^7V*'©#Bmf«R4. 9 3 1. 1 6 0-S§-C!2»$nT^S£&« 

«K<g«6fcEB£tt. -f * >^m^^t<ttnufzis^o^'f^mmiztu 

L<ttt*jO. 5&D**jl. ^©HCttSlfT*. <BS3©-*7"ESStt. 7 
^fciSttRRtf * ^* >ffliSt^R©W#€. iSK<£«tfl:ESS©raacW U 
RCF«K<E«S©U:$C^^O * LT££C?&^Ti£4£r S 9 T^ttLX* 
lit?5CJ:0v BSLTx £*7*ES£©g*<**Por* V 7'rottc^fc 

y-* ^Sisi4£fcR&ff * ^aigfeRck r, T^y E®s©«isjr *kr 

^^$*5«J:^CLT, to££n*. ®tt©4 * ^55fttmtt*7-Kg 
SftcEEStu V 7'Rtf -f * ySltfcRCfc ^T*7'EHgra©fM&£3?*$<*n 

Tt^s. fts^tts(*:©-f ^^xmtt^tt. was. sfcctt'-xsp^a^rs. 

tt-ttlBTF, tt#>0. 0 3 3&D**jO. 0 1 2 -f ^H©Ka ( 2 0 ~ 

5 0/ v Tfti. 

3£gB*^3.T. £**©8E6&K:£S£*xS. - v - KttfiSfSM* 

* viSiat4R^«5LTis*). OTig*<*©*5x<-*--ir-rt£iB 
5. *&!&©&*) © cctr^£*x*«fc?cmj£$ns — S©51S©i85: 
<E«ft^CF«B:{tEgg*^tf S. -f * ^©igE*^£HS-;£iK#tt. &a 
e4»©«-iSK{5^tESgrt^5&ffC2i§$-e^nTv «£{&i*{t^i*3©SI 1 « 



tt^SSUfcMrt©** 2 «*4>^©-( t yofeii^tS C t*<T & fi. SBC 
SiS*tEHgrt©8a*:fr|SJttffij£ftn , ttfc <. KJSEKS^/cliSEfftEHSrt 

afe&ixrsitntTihz^ s^©^rrsjTaboT«t^. »Bt©a^ffl^*i^ 
ctt. ±&eK^©es<£is^KH^^ffioffi$as«[frtt»:©KffT&ae 
*©tgi£<&i*{LKBS*-v ityflc Jbstntm^^ m2a 

SSvR>f ^ yltSS^O^SCRIfrs^^- *-I*3£jBig£Hi-'b*iT4>«fclr\ 

KtoVZKftTZiztolzmmZtl.tz&Z&VttttTZZ t*<fi5TabS. -9-7* 
Egg0If$ttHjO. 2 5RCFI*jO. 0 5 -f ^^©ISl. »*U< tittO. 0 6 i: 
0. 1 2 5 << ^^©raTabS^STab*. tJ-yEg^Cttli^O. 3&tf^4'f 

:/*©rJL Jf^ u< ttt^o. 5RWi. 5 -< ^^©ra-cabs^^Tfc^. he 

©«St&C c R«:E»*©%a:CJ;-,T^$H2,C<t^BtV^. ESS©S^C 
WStti-iiC, f7*ESS©fi$*<fi< tttLlfttoti^. -E-©4»©jfffrir^© 
0 ^^©KJTabS. tT-KSStt, 1 0 0%7-*:/£lfttrav 100?<*f 

©W^€^r « ;ti<2$iiS. HPS L^iadcti&Ti* <>^^L < S2«$ttS. 

^i'^ri.TttffljniT-* v^ftBJBgt'-x©*?-^^^»»iKt--XK: 

C ©fcfct«i; ♦JT^^ ^^»^Ig©ffitt* «i C£i ^,*iT«k^. « 

£UR<<:*- WWgtttc£?l>T. »l^$tl.i*^^^©r^TC:t?LT. ttisrsT 

Rc:*>^^T;i. 7 >^»ffiK4>©fil:lli*<*^^ >3£ifteiX54i©iG:ttcJ; *) <>S 

^©t. tsm^^^i.T!i&tfe€ts£rs^fe^^*?7;ft©7jL^^^ ffl g g ^ 



^©aK©t£m^«i;-,T<Si€3n5i. ffiE<5iS<bg£*^©-< rf-^S^ J: 0 

i«ffei«<bESgF*JTiJ-7*EB»«iS^ffi^SCi:tr«fc*). ^©^©Kfri 
f-Xi ©5fc^^iS^2* £C«ff<&iSttES^rtT©«# ©^ + * 

•J>-^Wib$n5. iCK(5i«^KHS©sa©-ffi^rtu:±>Mt 
St--X©E»te*»)^att*^^C*)'?«raH€Bt<. tt^T. iSE<Si«<bE 

s£«#**-r ^- ^©».^?t« ■? ^^©«flt<ew!<tEssr*3©«{*:^©-f ^ 

Bf©i8aC<g«^E®S©ttfflC:i-,T. «5vR-< ^ ^{t3eS©?c«>©ii;f5ft{Bl,> 

— 2*>t,?S:S. SlgncRlgUT, 9 ^ iRS L-fc LTfiTrS©"? 

K«4jLSfc»OJiS7D 7^ 1 7i><a&S. Uffi7.-K—9— l 8HSei6 
7D yi? 1 7tTK*gLTEK£*u -eUT«ffi^-<-t- 1 8 ^3*) 

8©n92 2 lCi'-^hT^i. lfett:f*»R3S©^-<~^~2 2 tt 
2 4 t#X,Tt^. Rl?X^ — V2 4 tt. *^^©15lS; 

R-f *^{fcS»©iei?:^EeS^«LTt>S. *£3H©«K«EiSrt:ESStt. -{ 
rf-^2iSteR2 6. HEfcmS*^— 9— 2 8Rc?-f rf-^3SeR3 0<ht,CS. 
•<^-^i5i§ftR2 6fi.C?3 0 tt^^—9— 2 B ©WffiJiT^^— 9— 2 8 ©IS2 
3 2C-/-^*iT^5. fi^$n^S»fflKf-X3 4 tt. »J 7* (BJ^tr) 
^^L'^T.^-^rtcC^^tu *UTR2 6RCF3 0Ci:,T*(D*C^ 
c^c. a^l 2rtTfff53$tiS^&«*tt. 2 2&C?2 8. R 
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-ir-3 3&r?^^U-^2 4 <!: 4 * v^BUS 4 0 SSSPiSBlfllEaS* « L 
X^S. 5ffiX-<-^-4 2 tt«a 1 1 £iR§LTlr>S5285:ro y * 4 4 

S£*i5-<6«fcllAn6 2KiA*K SKffii«fl:KMS2 8*aiSU &^xm 
2©igfftej«ibEa«2 8£aa?nT. &CI6 4 ^^@C$tii. Sff£i«{fcE 

X5b*. Sfc«*ll*9KC^^T-oj;*j < ©«K«MffcESS*ttaT 

u fct^xm 2 oiacssfiiSitKsstcaa 

SKfcffliRttaAn 6 6 ^LT, SJTftEM 2 2 rttc. &V>Tifca 6 8 £a 
£*iXft£iii$Jx£. Stf^tfStt. AQ7 0*<b?SEm 9fi.tf42ft£ 

m 3 £^&r a ^e* ~t-*- e 7 h^sap 7 0 . ^jj?sajn 7 2 . 
&tf*ft£asr*«{M>ftft£42cTfc»©x* m-^9 o*^-t-. 

S5tc«ftaa^4-jLs«*An6 6 «hfc{*ajD6 8*^rv^. mas 4 



i *<i rii, ffr'j-^.y-a y/<— k> y h * ?y f • x-<-* 

-o^^H^'/sy^flUi'F of? * -fcf— ->a y ♦ 7r<5f xj 
-bSLTl 9 8 8^5^ 3 1 BCSft?ftfc*a^4, 7 4 7. 9 2 9fO 

iHTs^ *©a5K^e;:ccfcH©fc»sfA$ns # ^^siftMra 4 

it* K2 6fi.tf 3 0. gl 05&^'j7-9 9 CJ: TJ&lSS^^T'KSgftC 

9 9 lZttLT>— *£4lTt*ft. B2 6K.tf 3 0 tt % 9— 2 8 0)32 

CttlTt^-A'dtlT*** ffl*©^rBSm9 8*<tS3[C:^K:mB$ns. 
WS$ti5-cgTg*ttADC-€-L.T'9-7'ESS9 8+^A»K *7KSSCi3i* 
T*nti^EUl^$tlTT-^y$H3 0 ^tT^Lt*^ v£K 2 6 

aau »- ainc*f^T. *na:Bi2©si9?K:fiL-*xigj5;*ns. 

C J: * <E££££-cd 4 * y 5!»ffifl5S:Cf 0 < 4JE»$ tl 

^ h BtT4 * — -tr — :> s V - 7'<vf* ' ry K • ^ ;Uj iSLT, 1 

9 9 0^9^ 1 1 BCC&ff $n^*S1$«Fm4. 9 5 6. 0 7 1 ^CE«$tlT 

aLT*?*>. ±S2^^cDM^^:iwCKi^%(Dfc«)a5A$*t5* ffiftse 



^S3x^s©s-< * wtsftT* LTABC^a^sn^-r ^- ^ cra^-6* 

*&*^£im{tQi<D>l ±ytz-frfrtiZ>zt'ZZ>Z. SKC^^^tt-^aiSS 
iz-i^-Ci£. *XRVfrmUi>i<D4*yit. «B&VR*Tcn&o*»J:») t 

v^tsacifox. Tk^WO^ifccfcO 4>CL.^>Ii*^$no^ 



Dew 550A 

V47\ ) 
Purol i te 

A -300 

Parol ite 

A-450 

{?47l ) 
Mi tsubishi 

PA306 

Dow Dowex 

1 >C2 



SSnn 



(K) Lfijn) <K> <«eQ/»D 



Dow Dowex 

650C 

Dow Dowex 
XPS- 43279 

Dow 
50K-X4 



6 
6 

4.5 



1.1 



520-620 44-55 

300-850 40-45 1.5 

300-850 48-57 1.3 

300-850 66-76 0.8 

180-425 65-80 0.6 



600-700 46-51 
297-420 47-57 



1.9 
1.3 



300-850 57-67 0.6 
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ssis^Sft.fctf'j**-^-?' h'J 7 lajstu ch.n 

(CHi ) 3 ci -gfis^*. f&fc^-f rnttJgsiiCH, nc. h 4 oh (ch 

$ n/cfesgtt. a* © 4 * ^g©«* ©«b§© c D3^^ ^x^gtasr s c: 

D C 3 v?9 9 ^xtSKttTSBO J; "5 C3l&fc£ft£: ! 

^StcWSLfc. CftS>©i$ifftt. WilfNaOH, HC I jfcfcttNa C l ©4 
-5 %mmfrt>UZ. (•>'■ ^^©fflK^fBiSgC-^TUu 8iI2«:7kgHfc& 

cn«3©KK©§«ft©/:«)C (ASTM) ©:££ 

D2 1 B7©*M K7>f ^lS->fc. 

4. 5 •< 0. 5 W ^fO«f UTO. 0 8 -f ^?-©££T& fc. 



3. -£ s J?!T£nfc«-mretttt£ASTM^-r mgi»©7Ko. 5*v*li. 

0 L£ffll*T*ftLfc. * 4 7" I ©TkttftO. 0 6p^-/cmOit3V^?^ 
ft 1 6. 6Mn/em©ifcffiffLRfft*j6 o #©£-* ^ST* U «^^S5c 

*^s§©ffiK88£^ &*rr semi Ri-ttii* timr s -5 iz r * . 

4. ®fS§Zt£Z>tz± tltzKy?X. 'h$V>DCCE*t2«£ttgj.,T 
BJJUDL*:. wl&ii— (I*J0. 1 0 9 r $ *U *>fc££ft* 

5. t!i3l&^w2El±m^©fflfi§K:^^TS5aiT«>Si»^e$nfc©T. *H#£ 
Ktt. ffifJtffi*<wlE«S«KK:^L^i-r5^-^©feffJ^ffiv>T^S^^$ 
ft*. 

t £ t:*^K? ft-tntc"; 0 fcKttigiS CjfcStRtf *Hfl;-gH * varans ft. 
5>©T. -^ftTSE»»St^t*<. JltiSSft*. *©£7**#Ktt?kJ5Rtf* 

BHt4 * y©«K€m»n$* s ©t (Rtf ej)fg©ffimaaE^©tts«ie»n$ -e * 

X«ffl©£fcttlfSSK$ft.fcfflKtt«^ ^Jf^»*^<>/c^$ftS7k^»*>^© 
TKStt. 0. 1 0 OT^-<T©EDJ!jDlIg£C±?^c,fflWwr^£^^ri>©T 



4 

(Purolite A-400) 



9 4 7*1 7 - ^ y 

4.5 

(Purolite A-450) 



6 %S^t^^ 
(Dow 550A) 



9 -f rii 7^^- y 

6 %3^ts£- 
(Purolite A-300) 



4 $*3^te^ 
(Purolite C-450) 

6 %5!^ts^ 
(Dow XFS-43279) 

8 %^ts^ 
(Dow 650C) 



fornix 

*>>) * 

•> "J * 
£££ 

•> 'J * 

r 'J 7 A 
* /I/ 9 J* 



1 

1.8 8 
0. 9 1 
0.8 6 



6 4 
1 0 
9 3 



1 

3 . 
1 . 
0. 

1 

B D L ( " 
2. 3 5 
2.2 8 

1 

B D L 1,1 
1.09 
0.8 9 



5 3 
3 1 



7 6 
4 4 



1 

2. 1 3 
1.52 



(1) 4. 5*5ag*S^-f riT-^X^ftfflggCO^TO^'J^S-CO^ 

( 2 ) r B d l j zttvtzmtu tfeasas^T^ii^snr. 

T^yffiECDtft-S-K. «i;0<SV^5^^A<. *SHtft 
oTJLdiStU:. £T©«£«C. COcfcottTn-t 

S*li«JS©HS\fl&A<s *£*©**© p H{cB3<fctt<. ffl)IS£ *8Mt«5SK:** 

#©&&«:. a:ttc:«t.s©«t^«K:wrf-yft^u*©T!. ;S3fle*<ffi5T*>«s 
t^«k5Act- a-u^ ©tefflij&^jsc*? 
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f*C^T*5&a7K28fl:aM <tit«UT3tt)^5r©3 ^^^^ v~ZJZV> 

5!»««S. £fctt*n*©fflI3©iB£*j£**?S. S&CfcU «ET{tES£© 

fi«{tKSS©fiaK©lt«!:^-T*-,T(>«»JI^T^Tt>J;fr^ -f^^ftffl 
SKT^a$*t/cifiS:^iSHS©i£Mtt-< * X3 ^ ^x£2fc#L. fftc 
<fc 0 •> 'J * Rtf © Bt3H£ IBS* * :i * H SB * nfc. 

±22©ra-fe^at5«:> £{^f«i'^«cKLT&tf£a©?^2ffi©<E« 

©ra©^^&^4 5K©7k^s$writaM©. ^fcttjsBce^^* 

ffiffl^^-r^a:J<j6%«i:l«j8K©IS|©35^^S.ffl«j4 5%©7k 

tftfjs o?<^8 0K©p B i©3K^«*=rr«. 

H«b*>©S!«©giftK:mW*n^c<i:«asa^*>. K^*'J ^-5tft^©H 



ffl©rta^raff*<<£T-t-sc£tcas. ^ktk^s©^^ eis©^^7i 

!4©i«jnC^l5L. RIR^fctiKffi^^LT©^©&tt^Bfe<'%je^/<';^~ 
5&**<fci*$*i.-3S. f&^r. ^^ffi©fiTtt. «SSS$a»)fett^-f *y^n 

iS4>©«f:mt;^*vs. 

c©J3£c. ws.c?fl£^^fflsa«:»j{B©«s:fi«ft:E5S{c^nT 

^tstsctt, «^SS^©«SSti«fc0ffc^^tt{5^S^S^©T. et>35 
Se^©mi!3©Ji&tC«i:*)KBCC^^$ti.^fflflS*EJffr«©* < » : SL^. 



< LTK^^ffiJ§^r5^*^Kar5<tocS5^$-fr5©*<«FXL^T5>^> 

sijg*£-*. -5r©K^^LT©-<^yR^ffifefl:^%i©^«j^ mjem^LT 

©^n^©fi2^©^fift<t^««i:>X5. . 

t>TS5iS*ixS, -5-©«t-?JllBI«:. ^©H^1t-oT^*aiJK© *>©i: 
T, t«j3 0Kti<i7 0%©W©*^a* : firr^81S55^L-RC-3V^Ttt. 
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